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(54) Cooling system for a motor-vehicle engine 

(57) A cooling system for an internal combustion en- 
gine has temperature sensor means including, beyond 
a sensor for the temperature of the cooling fluid, at least 



one sensor for the temperature of the metal body of the 
engine, which is used both for controlling the cooling of 
the engine, and for controlling the fuel injection and the 
engine ignition. 




Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 894 954 A1 



2 



Description 

[0001] The present invention relates to cooling sys- 
tems for motor-vehicle engines, of the type comprising: 

a circuit for circulation of a cooling fluid through the 

engine, 

a radiator, 

conduit means for directing the cooling fluid coming 

out of the engine to the radiator and from the latter 

to the inlet of the engine cooling circuit, 

a pump interposed in the said conduit means, for 

activating circulation of the cooling fluid within the 

circuit, 

temperature sensor means associated with the 
cooling circuit of the engine, comprising at least one 
sensor of the temperature of the cooling fluid, 
means for regulating the flow of the cooling fluid 
through the radiator, and 

control means for controlling said regulating means 
on the basis of the signal emitted by said sensor 
means. 

[0002] The object of the present invention is that of 
providing a simple and efficient system for controlling 
both the cooling of the engine and also the operation of 
the engine itself. 

[0003] In view of achieving this object, the cooling sys- 
tem according to the invention is mainly characterized 
in that said sensor means further comprise at least one 
sensor of the temperature of the metal body of the en- 
gine, as well as in that said control means are adapted 
to control also the fuel injection and the engine ignition 
on the basis of the signals coming from said sensor 
means (1 6, 1 7) of the temperature of the engine cooling 
fluid and the temperature of the engine metal body. 
[0004] Due to the above mentioned feature, on one 
hand a more efficient cooling of the engine is obtained, 
since the system is able to respond more promptly dur- 
ing the transient operating conditions of the engine. On 
the other hand, the information coming from the sensors 
of the temperature of the engine metal body are also 
used for controlling the fuel injection and the engine ig- 
nition more efficiently. 

[0005] The system according to the invention is fur- 
ther particularly adapted to be used in association with 
a cooling system which includes a pump adapted to be 
regulated, such as an electrically driven pump, in par- 
ticularly a pump which can be deactivated during oper- 
ation of the engine, in order to regulate the cooling pow- 
er of the system. In a conventional engine, in which the 
cooling fluid is always in circulation, the use of a sensor 
of the temperature of the cooling fluid may be sufficient 
to have a good operation of the system. On the contrary, 
in an engine in which a pump is provided which is adapt- 
ed to be deactivated, i.e. in which under determined op- 
erating conditions the cooling fluid is not circulating 
(such as during warm-up after a cold start), the use of 



a sensor of the temperature of the metal body of the en- 
gine insures a much faster and reliable response of the 
system. The same applies also to an engine of conven- 
tional type, when it is considered that during transient 
s operating conditions, such as those due to an abrupt in- 
crease of the engine load, the temperature of the metal 
body of the engine increases much more promptly and 
therefore provides a much more reliable signal for con- 
trolling the cooling system. 
10 [0006] Further features and advantages of the inven- 
tion will become apparent from the description which fol- 
lows with reference to the annexed drawings, given 
purely by way of non limiting example, in which: 

15 figure 1 is a diagram of the cooling system accord- 
ing to the invention, and 

figure 2 shows diagrams explaining the advantages 
of the system according to the invention. 

20 [0007] In figure 1, reference numeral 1 diagrammati- 
cally designates an engine through which a cooling cir- 
cuit is provided having an inlet 2 and an outlet 3 con- 
nected by conduits 4, 5 to the inlet 6 and the outlet 7 of 
a radiator 8 of conventional type. With radiator 8, also 
25 according to the conventional art, there is associated a 
fan 9 driven by a motor and reducing gear unit 10. The 
example illustrated in the drawing shows also a heat ex- 
changer 11 for the heating of the vehicle compartment, 
through which a conduit 12 is arranged in parallel with 
30 radiator 8. The circulation of the cooling fluid within the 
circuit is activated by a pump 13 which, in the case of 
the illustrated example, is driven by an electric motor 1 4 
at an adjustable speed. In the conduit 5 there is further 
interposed a valve 1 5 for regulating the flow of the cool- 
35 jng fluid to the radiator 8. 

[0008] The system according to the invention is 
adapted to be used particularly with cooling systems in 
which the pump 13 is a pump adapted to be regulated 
(such as an electrically driven pump as already de- 
40 scribed above) which can be activated in specific oper- 
ating conditions of the engine (such as during warm-up 
after a cold start) in order to optimize the operation of 
the engine. However, the invention is also applicable to 
cooling systems of convention type in which the cooling 
45 fluid is constantly in circulation through the circuit. 

[0009] According to the main feature of the invention, 
with the cooling circuit there is associated also a sensor 
1 6 of the temperature of the cooling fluid (as usually pro- 
vided in the conventional cooling systems) as well as at 
50 least one sensor 1 7 of the temperatu re of the metal body 
of the engine. This sensor is preferably provided adja- 
cent to the combustion chamber of an engine cylinder 
and for instance can be of the NTC type ("Negative Tem- 
perature Coefficient"). The signal emitted by sensors 1 6, 
55 1 7 is sent to an electronic control unit 1 8 which attends 
accordingly to controlling the electric motor 14 driving 
the pump 1 3 (in the case of the illustrated example which 
makes use of an electrically driven pump), the regulating 
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valve 15, and the electric motor 10 driving the fun 9. 
[001 0] Preferably, the same signals coming from sen- 
sors 16,17 are also used by an auxiliary control unit 1 9 
for controlling the fuel injection and the engine ignition. 
The main electronic control unit 18 also receives signals 
indicative of the outside temperature, the speed of the 
car, the rotational speed of the engine and the engine 
load, as diagrammatically shown in figure 1 . 
[0011] As already discussed above, the provision of 
sensor means for the temperature of the metal body of 
the engine provides a more prompt response of the cool- 
ing system to the variation of the engine operating con- 
dition. This is particularly apparent in a cooling system 
which makes use of a pump which can be deactivated, 
in which the cooling fluid is not always circulating. 
[0012] The advantages of the invention will become 
apparent from an analysis of the diagrams shown in fig- 
ure 2. In this figure, the lowermost diagram shows a pos- 
sible variation of the motor-vehicle speed with time. As 
shown, the diagram refers to a test including subse- 
quent acceleration and deceleration cycles. The dia- 
gram located in central position in figure 2 shows the 
variation of the temperature of the cooling fluid during 
the speed variations shown in the lower diagram. The 
central diagram has two lines, one undotted and the oth- 
er dotted, which respectively relate to a cooling system 
making use of an electrically driven pump and a pump 
mechanically connected to the engine. As shown, in 
both cases the temperature of the cooling fluid does not 
have variation similar to those of the speed of the vehi- 
cle, because of the inertia with which the cooling fluid 
varies its temperature during the variations of the engine 
operating conditions. 

[0013] The uppermost diagram of figure 2 shows the 
variation of the temperature of the metal body of the en- 
gine, again in the two cases of electrically driven pump 
and mechanically driven pump. As shown, in this case 
the temperature of the metal body undergoes variations 
which substantially faithfully follow the corresponding 
variations of the motor-vehicle speed. This means that 
the signal coming from the sensor for the temperature 
of the metal body of the engine provides much more 
prompt response to the variations of the engine operat- 
ing condition. Therefore, by controlling the cooling sys- 
tem on the basis of this signal, better results are ob- 
tained with respect to the conventional systems. 
[0014] From the foregoing description, it is clearly ap- 
parent that the essential feature of the present invention 
lies in providing, in addition to the conventional sensors 
for the temperature of the cooling fluid, at least one sen- 
sor for the temperature of the engine metal body, whose 
signal is used as a basis both for controlling the heating 
status of the engine, and for controlling the fuel injection 
and the engine ignition. 

[0015] Naturally, while the principle of the invention 
remains the same, the details of construction and the 
embodiments may widely vary with respect to what has 
been described and illustrated purely by way of exam- 



ple, without departing from the scope of the present in- 
vention. 



5 Claims 

1. Cooling system for a motor-vehicle internal com- 
bustion engine, comprising: 

10 - a circuit for circulation of a cooling fluid through 
the engine, 
a radiator (8), 

conduit means (4, 5) for directing the cooling 
fluid coming out of the engine to the radiator (8) 
15 and from the latter to the inlet of the engine 

cooling circuit (1 ), 

a pump (13) interposed in the said conduit 
means (4, 5), for activating circulation of the en- 
gine cooling fluid, 
20 - temperature sensor means (16) associated 
with the engine cooling circuit, comprising at 
least one sensor of the temperature of the cool- 
ing fluid, 

means (15, 13) for regulating the flow of the 
25 cooling fluid through the radiator (8), and 

control means (18) for controlling said regulat- 
ing means (13, 15) on the basis of the signal 
coming from said sensor means (16), 

30 characterized in that said temperature sensor 

means further comprise at least one sensor of the 
temperature of the metal body of the engine (17) 
and in that said control means are adapted to con- 
trol also the fuel injection and the engine ignition on 
35 the basis of the signals coming from said sensor 
means (16, 17) of the temperature of the engine 
cooling fluid and the temperature of the engine met- 
al body. 

40 2. System according to claim 1 , characterized in that 
said regulating means comprise a valve (1 5) for reg- 
ulating the flow of the cooling fluid interposed in the 
said conduit means. 

45 3. System according to claim 1 , characterized in that 
said pump is adapted to be deactivated during op- 
eration of the engine. 

4. System according to claim 3, characterized in that 
50 said pump (13) is driven by an electric motor (14). 

5. System according to claim 4, characterized in that 
said electric motor (14) is adjustable in speed. 

55 6. System according to claim 1 , characterized in that 
said control means comprise a first electronic con- 
trol unit adapted to control said regulating means 
and a second electronic control unit (1 9) adapted to 
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control the fuel injection and the engine ignition, 
said electronic control units being adapted to carry 
out said controlling operations on the basis of the 
signals coming from said temperature sensor 
means (16, 17) and a number of sensors including 
one or more of the following sensors: a sensor of 
the engine speed, a sensor of the engine load, a 
sensor of the outside temperature, a sensor of the 
motor-vehicle speed. 
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